Abstract -Allozyme markers (1 1 loci, 32 
Introduction
Abies nebrodensis is an endemic species of Sicily [20, 22, 26] represented by a single relic population of only 29 adult trees and about 20 small seedlings [30] growing
The occurrence in the Madonie region of many endemic flora and fauna taxa testifies to the participation of A. nebrodensis in a former very ancient ecosystem, which is nowadays widely destroyed owing to intense human pressure [3, 37, 39] . However, the decline of the species seems to have occurred in relatively recent times.
Indeed, it has been established that beams made from fir were still used in the XVIIth and XVIIIth centuries in roofing the churches of several villages (Polizzi Generosa, Petralia Sottana, Isnello) located within a 30-40-km circle around the Madonie range [26] . This attests to the existence at the time of quite extensive fir forest resources including A. alba and A. nebrodensis populations as confirmed by Biondi and Raimondo [4] .
At present, the Sicilian fir is considered as an endangered original gene pool [36] and several international organizations such as the Council of Europe [8] , IUCN [18] , FAO [28] mentioned A. nebrodensis in their red lists. Locally, action was taken to protect this germplasm following two directions: an in situ protection of trees was ensured by the establishment, within the Natural Park of Madonie, of a strict Reserve Area covering the A. nebrodensis population [10] and an ex situ conservation programme is being carried out by the Forest Research Institute of Arezzo [30] .
After the first inventories made by Morandini in 1964 and 1968 [26, 27] [30, 37] . Two Morandini and Magini [29] ) and one representative provenance [11, 12, 25, 41] [7] and Santi [40] . Eight enzyme systems coded for by 12 [17] and Longauer [21] .
Statistical analysis
In order to assess genetic variation within the populations, the following parameters were used: allelic frequencies, mean number of alleles per locus, percentage of polymorphic loci, deviation from Hardy-Weinberg equilibrium, observed (Ho) and expected (He) heterozygosity and the fixation index (Fis), which were calculated using Biosys-1 [9, 43] .
The Levene's [43] (15) was higher than in the A. alba pooled population (9) although the wider sample size in this species. However, the number of absent alleles observed in the silver fir was about twice as high. Significant deviations from the Hardy-Weinberg equilibrium were found in five of the 11 examined alleles.
The main characteristics of the genetic structure observed in Nebr 1 were also found in the Nebr 2 restricted population. The observed differences concerned principally the percentage of polymorphic loci and the estimated Fis which were inferior in Nebr 2 (table III) . However, among the 11 analysed loci, seven exhibited slight excess of heterozygotes (table IV) [44] to 0.050 [32] . For a given population, differences among authors could be high. In Abeti Soprani (central Apennines) for instance, Fis values ranged from 0.050 [44] to 0.188 (calculated from Parducci et al. [32] ), but the analysed loci, the revealed alleles and the number of sampled trees were different.
The results obtained in this study confirmed the general trend to heterozygote deficiency observed in Abies species, especially when referring to small and isolated stands. The occurrence of self pollination in Abies species [11, 41] , confirmed in A. alba [13, 32] Hoffmann [16] and recently confirmed by Raimondo et al. [37] . The environmental conditions, especially the light conditions, created by the expansion of the coppice, today aged 40-45 years [16] are unsuitable for cone production, germination and development of the fir seedlings. In some cases the fir trees are in danger of being surpassed by the coppice. Examples of such a regression and sometimes complete substitution of Abies by beech have been observed in several Calabrian forests [6] . This evolution within the diversity core of the population poses a threat to the future of the fir trees.
Silvicultural interventions should be rapidly realized in order to stimulate the fir reproductive maturation and regeneration. Selective thinning of the beech coppice, for instance, would open patches favourable to seed germination and growth of seedlings, relaunching the dynamics of the fir population as recommended by Ciancio et al. [6] and Lovino and Menguzzato [19] Only the establishment of small diffusion cores composed of propagation material issued from the three clusters could possibly be considered. Special interest could also be given to the diffusion of seedlings born from rare allele carrier mother trees.
In this way, the genetic diversity patterns within this potential expansion zone of the species could be improved.
